Large-scale expansion of pluripotent human embryonic stem cells in stirred-suspension bioreactors.
Since the derivation of human embryonic stem (hES) cells, their translation to clinical therapies has been met with several challenges, including the need for large-scale expansion and controlled differentiation processes. Suspension bioreactors are an effective alternative to static culture flasks as they enable the generation of clinically relevant cell numbers with greater efficacy in a controlled culture system. We, along with other groups, have developed bioreactor protocols for the expansion of pluripotent murine ES cells. Here we present a novel bioreactor protocol that yields a 25-fold expansion of hES cells over 6 days. Using immunofluorescence, flow cytometry, and teratoma formation assays, we demonstrated that these bioreactor cultures retained high levels of pluripotency and a normal karyotype. Importantly, the use of bioreactors enables the expansion of hES cells in the absence of feeder layers or matrices, which will facilitate the adaptation of good manufacturing process (GMP) standards to the development of hES cell therapies.